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PREFACE

In February of 1999 a cross program EPA Region 6 work group was formed to address an issue that was highlighted

by EPA m anageme nt: atrazine in su rface waters .  Work gr oup mem bers inc luded Mike  Bechdol, Je rry Collins, Philip

Crocker, Brad Lamb, Van Kozak, Om ar Martinez, Sharon Parrish, Sylvia Ritzky, Randall Rush, Ken Williams and

Carl Y oung.   In resp onse to the ne ed to better  understan d atrazine’ s effects on surface w ater  in Regio n 6and to

better coordinate between the water and pesticide programs, a Memorandum of Understanding was established

between the Water Quality Protection and Multi-media Planning and Permitting Divisions.  The MOA, which was

signed in July 19 99, esta blished a fram ework for p rogram matic coord ination.  The w ork group  met on a qu arterly

basis for a three year period and also interfaced with the Texas Watershed Protection Committee, a committee

represented by state and Federal agencies in Texas with the focus being on atrazine.  The Region 6 work group

decided that a  summar y report of atrazine  in Region 6  surface wate rs would b e useful in the coor dination pr ocess. 

This report was prepared by a subgroup to document available information on the nature of the atrazine problem,

including are as of concern , data gaps , and activities un derway by EP A and the sta tes which ar e related to this

pesticide.
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SUMMARY OF ATRAZINE IN EPA REGION 6 SURFACE WATERS

EXECUTIVE SUMMARY

This repor t ser ves  to su mma rize info rma tion  and  data  on a trazine , a b roadlea f herbic ide.   It represents a  pro duc t of a

work group formed at EPA Region 6, comp osed of representatives from the Source Water Protection Branch, the

Ecosystems Protection Branch, Assistance Programs Branch, and the Pesticides Section.  The mission of the work

group is to  more effectively addres s the occur rence of atraz ine in surface w aters of Region  6 and to dete rmine if it

constitutes a s ignificant risk to hum an health and  the environm ent.  The wo rk group  was estab lished in resp onse to

the findings of elevated le vels of atrazine in s elected wa ter supp lies in Texas  and Louisiana.  

Atrazine is  the most wide ly used agricultura l pesticide in the  United S tates and is ap plied as a p re- and p ost-

emergent herbicide particularly for corn and sorghum production.  It is also used on sugarcane and wheat, and for

treating turf and lawns.   Atrazine enters lakes and streams through non-point source pathways.  Atrazine has the

potential to persist in the water column and bottom sediments.  Available information suggests that the water bodies

most vulner able to atra zine contam ination are w ithin watersh eds with a high  propo rtion of agricultura l land use.  

In some source waters atrazine represent a possible risk to human health.  Under the Safe Drinking Water Act

(SDW A), EPA has established a Maximum C ontaminant Level (MCL) of 3 micrograms per liter (ug/l) for atrazine

which is ap plied as an  annual aver age.  This M CL is utilized for asse ssing com pliance of drink ing water s ystems. 

Under Section 303 (d) of the Clean Water Act (CWA), the Texas Natural Resource C onservation Commission

(TNRCC) assesses both ambient and finished drinking water data to determine whether the water supply use

designated in the state surface water quality standards is attained.  The TNRCC  has identified Lake Aquilla as not

attaining the water supply use due to violations of the MCL for finished drinking water.  Nine additional water

bodies were identified as threatened, having finished drinking water concentrations greater than one-half of the

MCL.  All of these water bodies are located in the north central Texas region.

Atrazine also represents a potential ecological concern as it is moderately toxic to fish and invertebrates.  Adverse

aquatic ecosystem structural and functional effects may occur at atrazine concentrations of 15 ug/l and above.  EPA

has established draft acute and chronic water quality criteria of 350 ug/l and 12 ug/l for freshwater, and 760 ug/l and

26 ug/l (acute and chronic) for saltwater.  Atrazine does not readily bioaccumulate in aquatic organisms.  EPA’s

CWA Section 30 5(b) guidelines recommend that partial support of the aquatic life use be assigned where acute or

chronic criteria are exceeded more than once within a 3-year period, and non-support be assigned where these

criteria are exceeded in more than 10% of the samples.  Available information and data suggest a strong seasonal

pattern of atrazine concentrations in ambient water, corresponding to application of the herbicide within the
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watershed.   In watersheds with a high proportion of agricultural land use, chronic criteria exceedances have the

potential to occur during or following spring rainfall events.  Recent information suggest that atrazine may act as an

endocrine disruptor, which could affect sexual development in frogs at very low concentrations (<0.1 ug/l).

The watersheds identified as threatened correspond closely to a Natural Resources Conservation Service (NRCS)

relative ranking risk analysis which indicates that watersheds in north central Texas represent a higher risk for

atrazine than other areas of Region 6.  In general, there is a paucity of data for atrazine in ambient waters in Region

6.  Non e of the Region 6  states routine ly monitor atrazine  as part of their  fixed station amb ient monitoring  progra m. 

However, some states (e.g., Arkansas and Texas) monitor it periodically in certain waters or as part of special

studies. O ther data we re collected b y the U.S. Geo logical Sur vey (USG S) under  the Nationa l Water Q uality

Assessment (NAWQA) Program.  The USGS has found elevated atrazine concentrations in the Mississippi River,

and the Louisiana Department of Environmental Quality (LDEQ) has found high concentrations in Terrebonne

Parish, Louisiana.  Recent monitoring by USGS and EPA found a watershed in the Ouachita basin, Louisiana, which

did not meet the  draft chronic na tional criterion o f 12 ug/l.

Ambient data for atrazine is lacking for the majority of surface waters in Region 6.  Most of the available data for

Region 6 states was collected by the USGS.  Monitoring in Texas is primarily focused on impaired and threatened

waters.    The Louisiana Department of Agriculture and Forestry conducts ongoing pesticide monitoring at selected

ambient water quality stations throughout the state.  Arkansas periodically monitors for atrazine (and other

pesticides ) as par t of its ambient mo nitoring pr ogram.  A dditional monitor ing progr ams and/or  geograp hically

focused studies  would be  useful to more c learly define the risk of atraz ine to human  health and the e nvironme nt. 

Such monitoring should be designed to assess long-term concentrations and seasonal patterns of atrazine in ambient

and finished drink ing water.  D ata retrieve d from STO RET ind icate that certa in watersh eds rep resent a high er risk to

human health and the environment than others, particularly in the states of Louisiana and Texas.

EPA e ncourage s the states an d other org anizations to inte grate atraz ine and other  currently used p esticides into the ir

existing monitoring and  non-point source programs.  These activities could include routinely reviewing drinking

water data generated by the water supplies and implementing Best Management Practices (BMPs)  through the

Nonpoint Source Water Pollution Program to prevent impairment and to restore impaired  watersheds.  Special

studies in higher risk watersheds would help to evaluate whether atrazine and other currently used pesticides

represent a water quality problem.

BACKGROUND

Introduction
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Atrazine, ( CAS n umber  191 2-24 -9), is an  herbicide  widely used to contr ol broadle af weeds.  It is the mo st widely

used agricultural pesticide in the U.S.  In the U.S., most atrazine is used for corn and sorghum production.  It was

first marketed to U.S. farms in 1959 and is still widely used today because it economically and effectively reduces

crop losses due to weed competition.  In 1991, nationwide, 51 million pounds of active ingredient of atrazine were

applied to 40 million corn acres for an average rate of 1.3 pounds per acre (TSSW CB 200 1).  It is also used on

sugarca ne, wheat, an d turf and lawns .  Novartis  Crop P rotection is the m ajor manu facturer of atrazine  (EPA  199 9). 

Pesticides  such as atr azine are r egulated und er the Feder al Insecticide, Fu ngicide, and R odenticide A ct (FIFRA) . 

Before a p esticide may be  sold or used  in the U.S ., EPA ev aluates informa tion on the pe sticide to ensu re that it will

not cause “unreasonable adverse effects” to human health or the environment.  Pesticides that pass this evaluation

are granted a license or “registration” that permits their sale and use according to requirements set by EPA.

In Texas, a trazine is the p esticide mos t frequently detected in  tap water  provided  from pub lic drinking wa ter supp ly

systems.  Atrazine can reach water supplies through run-off from fields and other application areas around lakes,

streams or rivers.  For the most part, atrazine is not removed from the water by conventional drinking water

treatment systems.  To remove atrazine from the water supply, a system would have to use powdered or granulated

activated car bon filtration, at con siderab le expens e  (Texas  Center for P olicy Studies 19 99). 

In a national study of streams in the U.S., atrazine (or its degradation product, deethylatrazine or DEA) was am ong

the herbicides detected more frequently (~80%) than other herbicides, with relatively high levels occurring as

seasonal pulses in corn-growing areas.  Average annual concentrations of atrazine were below 3 ug/l in all but one

site (Larson et al. 1999; USGS 1 999).  In the Mississippi Emb ayment (which includes portions of Arkansas and

Louisiana) study conducted by the USGS, the highest concentration of pre-emergent atrazine was frequently found

early in the growing season (April-May) prior to planting grain and sorghum (Kleiss et al. 2000).  Atrazine was

detected in every sample collected from the Mississippi River and its major tributaries in April through June 1991 at

concentrations ranging from 0.29 and 3.2 ug/l.  Seasonal herbicide pulses occurred in response to rainfall after

herbicides were applied to cropland.  Atrazine exceeded the MCL concentration for one sample in Baton Rouge,

Louisiana (Goolsby et al. 1991).  In south-central Texas, atrazine and deethylatrazine  were among the most

commonly detected pesticides in agriculturally influenced, urban and “integrator” watersheds, although

concentrations were relatively low, ranging from 0.0026 to 0.75 ug/l (Gin 1999; Bush et al. 2000).  Seasonal pulses

were ap parent in a griculturally influenced s treams, w ith peak leve ls in the spr ing (Ging 1 999 ).   

USGS found that among the pesticides monitored in groundwater, atrazine and deethylatrazine were the pesticides

most frequently detected in various studies throughout the nation.  In some watersheds groundwater flow may serve

as a significant sou rce of atrazine  to surface wa ters (Ba rbash e t al. 199 9). 

The purpose of this report is to summarize information and data on atrazine in surface waters in EPA Region 6
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(Arkansas, Louisiana, New Mexico, Oklahoma and Texas).  The rep ort assesses data, highlights areas of concern,

data gaps, and describes EPA-funded atrazine projects related to atrazine.

MCL Violations Nationwide and in Region 6

Under  the Safe Dr inking Wate r Act (S DWA ), EPA  establishe s Maxim um Contam inant Levels (M CLs) for polluta nts

that may be found in dr inking water .  The MC L for atrazine is 3 m icrogram s per liter ( ug/l) for one year of qua rterly

samples (40 C FR 141.61 ).  Water systems are responsible for monitoring finished drinking water to determine

complian ce with M CLs.  If atrazine (or  other orga nic contamin ants regula ted under the  SDW A) is detec ted in

finished drinking water, the system is required to monitor on a quarterly basis.  The sampling frequency can be

reduced if the system is consistently below the MCL (40 CFR 141.24).

According to the EPA Safe Drinking Water Information System (SDWIS) database, 109 public water systems in ten

States have violated the maximum contaminant level (MCL) for atrazine from 1993 to 2000 (Table 1).  Of these, 13

were ground water systems and 96 were surface water systems.  Five systems in Texas violated the MCL.  These

systems received their water from Lake Aquilla, near Hillsboro, Texas.

Clean Water Act Section 303(d)  Listings

Under Section 303(d) of the Clean Water Act (CWA), states are required to identify waters not meeting water

quality standards utilizing available data and information.  The Texas Natural Resource Conservation Comm ission

(TN RCC)  includes finished d rinking wate r data into its rou tine 303 (d) water  quality assess ment.  Texa s is the only

Region 6 state which has included waterbodies on its 303(d) list due specifically to atrazine.  Ten waterbodies were

listed as threa tened or imp aired due to a trazine in finished d rinking wate r (TN RCC 2 000 ) (see Figu re 1 and  Table 2 ). 

These waterbodies are all located in the north central Texas area.  In Texas, surface waters are categorized as

impaired when the annual average atrazine concentration in finished water exceeds the MCL.  Waters are

categorized as threatened when detections in finished drinking water are above 50 percent of the MCL.  For drinking

water systems with nine or fewer samples, two or more must exceed 50 percent of the MCL to be considered

threatened.  For systems with more than nine finished water samples, 11 percent or more of the samples must exceed

50 p ercent of the M CL to be con sidered thr eatened (T NRC C 200 2).  

The state of Texas delisted segment 1242A, Marlin City Lake, the water supply for the city of Marlin.  This lake was

identified as threatened by atrazine on the 1998 303(d) list.  The drinking water use is no longer threatened and

instream data show a low probability of future atrazine exceedances.  Best Management Practices (BMPs ), including

education, demonstration and training programs, are in place to reduce future runoff (TNRCC 20 00).  The Texas
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State Soil an d Water C onservatio n Board ( TSSW CB) an d the TN RCC ha ve develop ed a Total M aximum D aily

Load (TMDL) and Implementation Plan for atrazine in Lake Aquilla, which is the primary drinking water source for

Hill County (TN RCC 2 001 ; 200 2).  The  annual runn ing averag e atrazine c oncentration  has excee ded 3 ug/l, thus , it

is categorized as use-impaired. (TSSWC B 2001 ).  Monitoring of water quality was conducted to assess non-point

source contributions by subwatershed in Lake Aquilla and Marlin City Lake, although drought conditions

considerably limited the quantity of data collected.  The TSSWCB has also initiated “Atrazine Remediation

Projects” utilizing Section 319 funding to implement BMPs for reservoirs threatened by atrazine, to reduce the

likelihood for atrazine loads to result in actual use impairments.  Finally, the TNRCC initiated a three-year

monitoring project to assess atrazine levels over time in the threatened reservoirs in cooperation with the drinking

water supplies.  This monitoring program should aid in evaluating seasonal patterns and the overall effectiveness of

BMP efforts which are underway in those reservoirs.

Other Region 6 states assess available atrazine data and information as part of the 303(d) listing process, although

none have identified waters not meeting standards due to atrazine specifically.  The states of Louisiana and

Oklahoma have listed waters impaired due to pesticides, thus have the potential to include atrazine as a pollutant of

concern.  In response to these “generic” pesticide listings, EPA Region 6, through an Interagency Agreement (IAG)

with the U SGS, c onducted am bient wate r column s ampling for a trazine and  numerou s other pe sticides in

waterb odies listed for p esticides in the O uachita ba sin, Louisiana. Atr azine was  found to be a p ollutant of concern  in

one water body in that basin, Big Creek.  EPA drafted a TMDL for atrazine utilizing the draft national atrazine water

quality criterion as the target.  For other generic pesticides listings, review of existing data and/or ambient

monitoring of appropriate pesticide compounds will be needed to determine which pesticides, if any, are not meeting

narrative or numeric water quality standards, and therefore require development of TMDLs.

Concerns about Atrazine in Drinking Water

EPA  has found atr azine  to pot ential ly cause  a var iety of  healt h effects  from ex posu res a t levels  abov e the M CL.

These effects include: adverse effects on the heart, lungs and kidneys; hypotension; antidiuresis; muscle spasms; and

weight loss.  A trazine has  the potential to c ause weig ht loss, cardio vascular d amage, re tinal and musc le

degeneration, and mammary tumors from a lifetime exposure at levels above the MCL.  There is also some evidence

that atrazine m ay have the pote ntial to cause ca ncer from a lifetime e xposur e at levels ab ove the M CL (EPA  199 5). 

However, EPA recently classified atrazine as “not likely to be carcinogenic to humans” (EPA 2001).
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Ecological Concerns

Atrazine is relatively non-toxic to birds.  The dose that is lethal to half of the exposed organisms (LD50) for mallard

ducks is gr eater than 2 ,000  milligrams p er kilogram  (mg/kg) a nd at doses o f 5,000  mg/kg no effect was  observ ed in

bobwhite quail and ring-necked pheasants (EXTOXNET 1996 ).

Atrazine is moderately to slightly toxic to fish and invertebrates.  Table 3 lists acute and chronic toxicity values for

selected freshwater and estuarine species.  Chronic effect values for freshwater fish species range from 88.3 to 430

micrograms per liter (ug/l), with salmonids being most sensitive.  The sheepshead minnow (an estuarine fish species)

had a chronic effect value of 2,542 ug/l.  Chronic effect values for freshwater invertebrates ranged from 159 to 3,500

ug/l, with the midge (Chironomus tentans) being most sensitive.  Chronic effect values for estuarine invertebrates

ranged from 123 to 20,900 ug/l, with mysids being most sensitive (EPA 2001).

Based on  measure d bioconc entration factors  (BCFs ) and values  predicted  from the soil adso rption coe fficient,

atrazine has a limited tendency to bioaccumulate in tissues of aquatic plants and animals (Howard 1991 ).  BCFs

ranged from <0.27 to 8.5 in three species of fish, and the BCF for Dap hnia magna was <5  (EPA  200 1). 

Adverse aquatic ecosystem structural and functional effects have most frequently been observed at atrazine

concentrations of 15 ug/l and above.  However, adverse effects have been observed at lower exposure levels.  Such

effects have been on both the plant and animal communities, with the effects upon the animal community being

secondary in nature as a result mainly of decreased availability of shelter and plant matter for food.  The lowest

reporte d EC5 0 for plants  was for the unic ellular alga, Selenastrum capriconutum (4 ug/l) and the lowest value for a

vascular p lant (duckw eed, Lemna gibba) was 3 7 ug/l (U .S. EPA  200 1).  Eco logical effects such as  reduction in

biomass and inhibition of photosynthesis have been found at concentrations as low as 0.1 ug/l.  Levels of 20 ppb

significantly affect the diet and reproductive success of bluegill and results in adverse effects on several species of

insects, including reductions in species richness, total abundance of several species, and number of herbivorous

insects (Uhler 1992).

The August 2001  draft EPA national criteria document for atrazine lists freshwater acute and chronic criteria for

protecting aquatic life of 350 ug/l and 12 ug/l, respectively, and acute and chronic criteria for saltwater organisms of

760 ug/l and 26 ug/l  ( EPA  2001).  EP A acute and chronic criteria represent one hour and four day average

concentra tions not to be  exceeded  more than o nce every three  years.  These  criteria sho uld be p rotective of both

animals (invertebrates and fish) and plants (EPA 2001).  The E PA Office of Water is coordinating with the Office of

Pesticides  on revisions  to the docume nt, which is exp ected to be  finalized in the fall of 200 2 (Fran k Gostoms ki,

EPA, personal communication).
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New data suggest that atrazine may represent a serious ecological concern due to its endocrine disruptor

characteristics.  Hayes et al. (2002) found that African clawed frogs (Xenopus  laevis) exposed to concentrations of

atrazine > 0.1 ug/l induced hermaphrodism.  Exposure to higher concentrations (> 1 ug/l) demasculinized the

larynges of exposed males, and testosterone levels decreased when exposed to 25 ug/l atrazine.  These studies

indicate that atrazine could have endocrine disruptor effects on native frog populations.

DRINKING WATER DATA

Texas D ata

Texas Drinking Water System data from 1995 to 1999 was obtained from the TNRCC.  Atrazine was detected in 85

of 1,162 (7.3%) Texas public water systems with surface water as the only source of water.  Fifty four of the surface

water systems with atrazine detections sold water to 353 other systems.  Maximum atrazine concentrations for these

systems ranged from 0.11 to 10.5 ug/l, with seven of the systems with detections at or above the MCL.  Figure 2 is a

map of the system locations in Texas.  Table 4 lists the surface water systems with atrazine detections.    Atrazine

was detected in finished water in only 8 of the 5,500 (0 .15%) Texas  public water systems with groundwater as the

only source of water.  One of the ground water systems with atrazine detections sold water to one other public water

system.  Maximum atrazine concentrations ranged from 0.18 to 3.30  ug/l with only one system with a detection at or

above the  MCL.  The  popula tion served b y these public  water sup ply systems with the p otential for expo sure to

atrazine at or above the detectable limit is greater than 6.3 million.

Other S tates’ D ata

Atrazine analysis of finished drinking water is conducted in the other Region 6 states.  However, this data is not

currently available in an electronic format to EPA.

AMBIENT SURFACE WATER DATA

Upper T errebonne Basin Study, Louisiana

In 1998 the Louisiana Department of Environmental Quality (LDEQ) and the Louisiana Department of Agriculture

and Forestry (LDAF) undertook a joint atrazine sampling project in the Upper Ter rebonne Basin because of

concerns that atrazine could impact the drinking water of Iberville, Louisiana (LDEQ 1 998).  In 199 8 sugarcane and

corn crops comprised areas of  21,00 0 and 41,00 0 acres, respectively, within this 450,000  acre watershed.  A total of
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181 amb ient samples were collected from 31 sample locations.  Eighty-two (45.3% ) of these samples exceeded the

MCL of 3 ug/l atr azine.  The  highest conc entration of 21 6.2 ug/l w as collected in  mid-Ap ril in Bayou Ma ringouin. 

Average atrazine concentrations for 21 of the 31 stations exceeded the MCL, seven of the sites never exceeded the

MCL and, for three stations, atrazine was not found at or above the detection level of 1.0 ug/l.  For numerous sites

the data displayed a temporal pattern, with the highest concentrations being in March and April, and much lower

concentrations being in May and June.

Bottom sediment samples were also collected at 30 sites on one date (April or June).  Fourteen of the stations

reporte d detectab le concentr ations of atrazine , while the rem aining stations w ere belo w the minimu m detection lim it. 

Sediment levels ranged from 2.2 ug/kg (Bayou Stumpy) to 68.2 ug/kg (Bayou Maringouin), with an average

concentration of 5.9 ug/kg.  The project also included collection of effluent samples from seven municipal

dischargers in the basin during the month of March.  Atrazine was not detected in concentrations at or above the

minimum detection level of 1.0 ug/l from any of the seven facilities.

Review o f LDAF, US GS and E PA Am bient D ata

EPA reviewed available ambient water pesticide monitoring data collected by the LDAF and the USG S for the

Mermentau and Vermilion-Teche basins to determine where TMDLs were necessary.  TMDLs are necessary where

waters are not meeting narrative or numeric water quality standards.  No exceedances of the draft atrazine water

cri ter ia for  pro tect ion o f aqu atic  life w ere  found .  The LD AF a lso r outinely m onitors  amb ient  concen tra tions of a

suite of  pesticides in other basins in Louisiana.  Several waterbodies within the Upper T errebone Basin were found

to have exceedances of the draft EPA chronic criterion of 12 ug/l.   Data demonstrated that atrazine concentrations

peaked in late March through mid-April.  The more stringent MCL (3 ug/l) was not applicable to the assessment of

ambient data since the waters sampled were not designated in the water quality standards as drinking water supplies.

In the sprin g and summ er of 200 1, EPA  establishe d an interage ncy agreeme nt with the U SGS- Louisiana D istrict to

collect samples from eighteen subsegments in the Ouachita basin identified as having pesticides concerns on the

CWA Section 303(d) list of impaired waters.  Because no specific pesticide compounds were identified, the samples

were analyzed by the EPA Houston Laboratory for a suite of compounds including atrazine.  Atrazine exceedances

were found in one subsegment (detected concentrations 15.1 and 21.3 ug/l), Big Creek.  Based on these results of

this monitoring , a Total Ma ximum D aily Load (TMD L) for this waterb ody was develo ped for this w aterbod y.  

EPA conducted preliminary sampling for atrazine in the north Texas area utilizing two different laboratory methods

(GC/M S and imm unoassay).  T hese res ults are pr esented in A ppend ix A.  The va lues range d from <0.1  to 0.41  ug/l

(GC/MS) and 0.03 to 0.97 ug/l (immunoassay).  Slightly higher levels utilizing the immunoassay protocol may be

exp lained  since the  method an alyz es atr azine  and  other  str ucturally-rela ted  triazine s ad dit ive ly.
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Review of Ambient Data in the EPA STORET D atabase

Ambient water quality data contained in the STORET  database were retrieved.  Most data consisted of  low or non-

detected concentrations.  The data where concentrations were > 0.1 ug/l are presented in Table 5.  The data retrieved

were collected between 1995  (the beginning date specified) and 1998 (when Legacy STORET  stopped receiving

data).  In mos t instances, sa mpling w as very limited (on e or two sa mpling ev ents per  station), and r elatively

extensive for a few  stations in Louisiana  and Texa s.  

In Arkansas, levels were relatively low, with the highest concentration being 0.87 ug/l.  In Louisiana, several sites

appeared to be problematic–waterbodies with average concentrations >1.0 ug/l included the Tensas River at Tendal

(6.0 ug/l), the Red River at Alexandria (1.41 ug/l), and the Mississippi River at St. Francisville (1.03 ug/l).  No

stations in N ew Mex ico repor ted values > 0.1 ug/l, an d in Oklah oma, only one station  had a value > 0.1 ug/l.  In

Texas , se ver al w ate rs  had  con centr ations  >1 .0 ug/ l, in cluding Plum  Creek ne ar  Lockha rt ( 10 .0 ug/ l),  Arroyo

Colorado at Harlingen (1.45 ug/l), Big Onion Creek south of Bardwell (7.1 ug/l), Chambers Creek (two sites, 1.84

and 3.0 1 ug/l), Ric hland-Ch amber s Reser voir (three  sites, 1.57  - 2.60  ug/l), Mill Cr eek at the Ellis/N avarro C ounty

Line (4.50  ug/l), and at O dem Ran ch (2.3 5 ug/l).  

Overall, the STORE T data indicated that certain watersheds are a greater concern, probably those with a high

agricultura l influence.  These  waters inc lude creek s, a reser voir and larg er rivers , with the grea test preva lence in

Louisiana and Texas.

NRCS M ODE L FOR ATRAZIN E RUN OFF

Us ing land  use  and  soil  data  the U SD A N atur al Resource Co nse rva tion  Ser vice  (NRCS) c omp are d atr azin e runoff

risk among watersheds (Kellogg et al. 1998).  NRCS constructed maps to show which watersheds had the greatest

potential for the concentration of atrazine at the edge of the field to exceed the MCL of 3 ug/l.  The report notes that

the analysis does n ot show wh ich waters heds are like ly to exceed water  quality standard s.  Howev er, the analysis

serves to p rovide a re lative ranking  of risk among w atersheds .  

Figure 3, w hich is derive d from the N RCS a nalysis, shows the  relative risk for a trazine in wa tersheds in  Region 6 . 

Watershed risk was estimated by calculating Threshold Exceedence Units (TEUs).  The higher the TEU, the more

risk for a watershed.  Figure 3 indicates that the watersheds of central Texas which includes the reservoirs listed on

the 2000 Texas 303(d) list are of higher risk for atrazine than other areas in Region 6.
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EPA REGION 6 - FUNDED PROJECTS

A tabulation of EPA Region 6 - funded atrazine projects is presented in Appendix B.  The state of Texas, through the

TSSWC B and the TNRCC , Louisiana through the LDEQ, and Oklahoma through O ffice of the Secretary of the

Environm ent to the Ok lahoma C onservatio n Comm ission (O CC), hav e dedicated C WA S ection 31 9 funds to

quantify and remediate atrazine.  Texas has implemented several projects designed to provide both financial and

technical assistance to producers in the impacted watersheds through the development of water quality management

plans (WQM Ps).   There are several recommended b est management practices (BMPs)  that are being identified for

implementation through these WQMP s: contour farming, grass waterways, grass filter strips, strip cropping, terraces,

incorpo rate atrazin e, rotary hoe and  cultivation for wee d control, cro p rotation, se tback ar eas, no-till farming , split

applica tions, focus on p ost-emer gence ap plication, b and app lication, avoid w et soil app lication, no ap plication in

high-risk situations.

EPA’ s prima ry grantees for funding to  control atraz ine have b een the TS SWC B, TN RCC, O CC, and the  LDEQ . 

Presently in Texas, the TSSWCB has used $4,255,675 of its Section 319 funding to address atrazine through studies

and implementation of WQMPs, while TNRCC has used $157,150  to study the prevalence of numerous chemicals,

including atrazine, in the groundwater of the Edwards Aquifer.   LDEQ has dedicated $170,0 31 of its federal funds

to improve water quality in the Upper Terrebonne basin from atrazine due to farm practices and compare

concentra tion of atrazine in su rface water r unoff from sugarcan e.  OCC  has used $ 280 ,441  of its federal funds to

sample for several parameters, including pesticides and herbicides such as atrazine in the many seeps of Oklahoma’s

western central region.  This has meant a total state match of $2,536,067 has been contributed by these states, for a

total of $7,399,364 being spent on federal and state funds to manage atrazine.  TSSWCB has submitted preliminary

draft workplans for further atrazine work for fiscal year 2002 Section 319  funding.  Their proposed amount for

atrazine management in 2002 is $108,000  federal, but expect to put together a final workplan that would use

$55 0,00 0 federal, $ 330 ,000  as match, for a tota l of $880 ,000 .   This will be  targeted for the Little Riv er water shed. 

The pr oposed  work has  not been inc luded in Ap pendix B . 

DATA GAPS

Data gaps are app arent from both spacial and temporal standpoints.  The states do not conduct routine ambient

surface monitoring for atrazine.   States should consider incorporating atrazine into their ambient monitoring

programs in urban and agricultural watersheds.  Routine monitoring over time will provide some indication of

seasonal variation.  However, even limited baseline monitoring in the spring season would aid in assessing potential

risks and for deciding where more intensive sampling may be appropriate.  This type of sampling has been

conducted to  varying degree s in all five Region 6  states, prim arily by state water r esource  agencies or  the US GS.. 
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Periodic m onitoring in high r isk waters heds is advis able.  

Data gaps also exist for finished drinking water.  States need to consider data collected by the individual water

supplies in their water quality management programs.  Texas’ ambient data assessment procedures (TNRCC 2002)

include guidelines for assessing finished drinking water data and the state makes use impairment determinations

based on the data.  This is facilitated through the use of an electronic finished drinking water database.  Most larger

water sup plies mon itor atrazine q uarterly, howev er, data gap s exist for the sm aller water  supply systems , and data

collected on a frequent basis to assess concentration patterns are lacking. Possible studies to improve assessment of

risks related to atrazine and which may aid one or more water supplies or states are provided in Appendix B.

CONCLUSIONS

An EPA Region 6 work group was formed consisting of staff from the Ecosystems Protection Branch, Source Water

Protection Branch, Assistance Programs Branch, and the Pesticides Section.  The work group served to improve the

Region’s  understan ding of water q uality issues related  to atrazine, in w hich cross -progr am coord ination was n eeded.  

This rep ort, in an enca psulated form , presen ts the results o f a review of data and  information rela ted to atrazine  in

Region 6.   One such water quality problem which demonstrated a need for cross program involvement was Lake

Aquilla, located in north central Texas.  The TNRCC has identified this reservoir as having the drinking water use

impaired and nine other water bodies with the drinking water use threatened under Section 303(d) of the Clean

Water Act.   The occurrence of atrazine in drinking waters corresponds with a risk analysis of surface water

conducted by NRCS which identifies north central Texas as having a higher potential for atrazine contamination

than other ar eas within R egion 6.  T he NR CS mod el utilizes land us e and soil type to es tablish rela tive risk. 

Atrazine is relatively persistent and, due to it’s slow breakdown, water column concentrations may become elevated

in lakes, particularly those with watersheds having a high proportion of agricultural corn production.  It does not

strongly associa te with soil or se diment pa rticles which  likely facilitates loading throug h nonpoin t source p athways. 

Atrazine is utilized as a pre- and post-emergent pesticide.  Applications in this Region begin in late February and

continue into May.  Ambient water data indicate a widespread occurrence of atrazine at relatively low

concentrations, with strong seasonal peaks in agriculturally influenced lakes and streams in response to Spring

rainfall.  These p eaks may po se a risk to aq uatic life residing in the se lakes an d streams .  Risk to huma n health is

more reflective of temporal average concentrations of atrazine.   Other than quarterly monitoring by municipal water

supplies, and a special monitoring study presently underway in Texas, temporal data for finished and ambient waters

are lacking.

In addition to corn  and sorgh um, atrazine  is also utilized on s ugarcane  and reside ntial lawns as  a weed co ntrol agent. 

Thus, wa tersheds in fluenced by the pr oduction of sugar cane and hig hly populated w atersheds  may be at higher  risk. 
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Data for Terrebonne Basin, Louisiana collected by the Louisiana Department of Environmental Quality supports the

association in surface water with sugarcane production.  While this review focused on surface water, groundwater

contamination, particularly in Louisiana may be a concern for drinking water supplies relying on groundwater, as

well as where groundwater may serve as a conduit to surface water.  This review points out the need for the States

and EPA to ensure that atrazine is being applied properly, to protect water quality and prevent impairment  It also

stresses the need to adequately monitor atrazine levels in high risk watersheds, and to develop TMD Ls and

implement BMPs in watersheds demonstrating elevated concentrations.

RECOMMENDATIONS

The findings of this review support the following recommendations:

1. EPA  and the states  are encou raged to coo rdinate on a c ross-p rogram  basis to ad dress atr azine, par ticularly as it

relates to the p otential for water  quality impairm ent.  Coordin ation is neede d in the develop ment of water q uality

standards, the development of TMDLs and the implementation of BMPs to restore water quality, and prevent

impairm ent.

2. EPA  and the states  are encou raged to incr ease the leve l of monitoring cond ucted in the Re gion, partic ularly in

agricultura l and urba n areas of highe r relative ris k.  This could  include adding  atrazine (a nd other p esticides in

current us e) in state am bient mon itoring pro grams, an d/or conduc ting screen ing level (b aseline) m onitoring studie s.  

Monitoring water supplies and finished drinking water are important to assess possible risks to human health.

Monitoring other types of waterbodies in agriculturally influenced watersheds is advisable to assess ecological risks

to aquatic life, particularly during the Spring season when applications of atrazine and runoff are expected to be

highest.

3. EPA and the states should evaluate the adequacy of existing FIFRA regulations applicable to atrazine to assure

protection of water quality, and implement Best Management Practices (BMPs) through the Nonpoint Source

Progra m to addres s loading in high  risk water sheds. 

4. EPA and the states are encouraged to share atrazine and other data for raw and finished drinking water.  The states

should deve lop electro nic protoc ols to facilitate acces s to electronic  sources o f drinking water  data.  The da ta should

be reviewed by the states and EPA Region 6 to identify water bodies where the drinking water use may be impaired

or threatened to determine if particular management actions are appropriate.
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Table 1.  Atrazine MCL Violations from the EPA SDWIS Database, 1993-2000.

STATE Ground

Water

Systems

Ground Water

Violations

Surface Water

Systems

Surface

Water

Violations

Total

Systems

Total

Violations

Iowa 0 0 1 1 1 1

New York 1 1 0 0 1 1

Wiscons in 1 5 0 0 1 5

Ohio 0 0 2 2 2 2

Pennsylvania 2 2 0 0 2 2

Texas 0 0 5 5 5 5

Indiana 0 0 6 10 6 10

Kansas 1 1 7 7 8 8

Missouri 0 0 11 20 11 20

Illinois 8 27 64 226 72 253

TO TALS 13 36 96 271 109 307
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Table 2.  Waterbodies in Texas Included in the State’s 2000 Clean Water Act Section 303(d) List Due to Atrazine.

                                                                                                                                                   

Segment  No. Waterbody Name Type of Use Impairment

                                                                                                                                                   

0303A Big Creek Lake   Threatened

0507 Lake Tawakoni Threatened

0815 Bardw ell Reserv oir Threatened

0816 Lake Waxa hatchie Threatened

0817 Navar ro Mills Reserv oir Threatened

0821 Lake Lavon Threatened

0836 Richland- Chamb ers Res ervoir Threatened

0838 Joe Pool Lake Threatened

1213 Little River Threatened

1254 Aquilla R eservoir Impaired*

                                                                                                                                                   

*This waterbody is also listed for alachlor (threatened).
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Table 3.  Acute and Chronic Toxicity Values for Selected Freshwater and Estuarine Species (from EPA 2001).

                                                                                                                                                          

       Concentra tion in ug/l

                                                                Acute to

Species Acute Value Chronic Value  Chronic R atio

                                                                                                                                                                 

Cladoceran 30,000 3,500 >8.571

(Ceriodap hnia dubia)

Fathead Minnow 15,000 430 34.88

(Pimephales promelas)

Copepod 13,200 5,010 2.635

(Eurytemora affinis)

Bluegill >8,000 218 >36.7

(Lepomis  macrochirus)

Cladoceran 6,900 187 36.9

(Dap hnia magna)

Sheepshead Minnow 5,660 2,542 2.226

(Cyprinodon variegatus)

Midge 720 159 4.528

(Chironomus tentans)
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Table 4. Texas Public Water Systems Using Surface Water Only Detecting Atrazine, 1995-1999.

SYSTEM NAME PWS  ID

NUMBER

MAXIMUM

LEVEL (PPB)

AQUILLA WATER SUPPLY DISTRICT

MARLIN CITY OF

CORSICANA CITY OF

TAYLOR CITY OF

COMBINED WATER SUPPLY CORP, QUINLAN

FT WORTH CITY OF

COOPER CITY OF

WAXAHACHIE CITY OF

MANSFIELD CITY OF

NORTH TEXAS MUNICIPAL WATER DIST
ENNIS CITY OF

CAMERON CITY OF

WEST TAWAKONI CITY OF

ARLINGTON CITY OF

POINT CITY OF

LEWISVILLE CITY OF

GROESBECK CITY OF

LIVIN GST ON  REG ION AL WA TER  SU PPLY

STE RLIN G CH EMICALS  INC -TX  CITY  PLA

TARRANT REGIONAL WATER DISTRICT

DALLAS WATER UTILITY

GULF COAST WTR AUTHORITY- TX CITY
BRAZOSPORT WATER AUTHORITY

INTERNATIONAL PAPER COMPANY, TEXARKANA

S L C WATER SUPPLY CORP, GROESBECK

CAS H WA TER  SU PPLY  CORPO RAT ION , GRE EN VILLE
DALLAS COUNTY PARK CITIES MUD

EMORY CITY OF

GREENVILLE CITY OF

MAC BEE WATER SUPPLY CORP, WILLS POINT

PARIS CITY OF

WACO CITY OF

ANAHUAC CITY OF

BAYTANK HOUSTON INCORPORATED

DIANAL AMERICA INCORPORATED, PASADENA

MONTELL POLYOLEFINS-BAYPORT PLANT

TRA -HU NT SV ILLE

WILLS POINT CITY OF

SULPHUR SPRINGS CITY OF

TRA-TARRANT CO WATER PROJECT

SOUTH TAWAKONI WATER SUPPLY CORP

GRAPEVINE CITY OF
WHITE RIVER MUNICIPAL WATER DIST, SPUR

1090068

0730002

1750002

2460004

1160052

2200012

0600001

0700008

2200018

0430044
0700001

1660001

1160012

2200001

1900004

0610004

1470002

1870129

0840019

0810035

0570004

0840153
0200497

0340005

1470031

1160018
0570078

1900001

1160004

2340012

1390002

1550008

0360001

1012008

1012841

1011568

2360058

2340005

1120002

2200199

2340019

2200013
0540015

10.50

9.60

8.40

5.40

4.00

3.10

3.00

2.90

2.60

2.50
2.40

2.20

2.00

1.80

1.53

1.50

1.36

1.20

1.20

1.20

1.14

1.13
1.04

0.92

0.84

0.80
0.80

0.80

0.78

0.72

0.69

0.65

0.60

0.60

0.60

0.60

0.60

0.60

0.59

0.56

0.51

0.50
0.50

Table 4 (continued).



Page 24

SYSTEM NAME PWS  ID

NUMBER

MAXIMUM

LEVEL (PPB)

LYFORD CITY OF

BAYTOWN AREA WATER AUTHORITY

GATESVILLE CITY OF

TEMPLE CITY OF

BELL COUNTY WCID NO 1

BLUEBO NN ET W ATE R SU PPLY  CORP, T EMPLE

TBCD - OAK ISLAND & DOUBLE BAYOU, ANAHUAC

SOLUTIA INC-CHOCOLATE BAYOU PLANT

PRESTON SHORES WATER SYSTEM, GRAYSON CO.

MABANK CITY OF

TEXARKANA WATER UTILITIES

WORTHAM CITY OF

WEST CEDAR CREEK MUNICIPAL UTILITY
ARROYO WATER SUPPLY CORPORATION, RIO HONDO

GBRA - PORT LAVACA

MACKENZIE MUNICIPAL WATER AUTH

POINT COMFORT CITY OF
KEMP CITY OF

BROWNSVILLE PUBLIC UTILITY BOARD

WEST JEFFERSON COUNTY MWD

US DENRO STEELS INC, BAYTOWN
EAST CEDAR CRK FWSD - BROOKSHIRE

UNION CARBIDE - SEADRIFT PLANT

VALLEY MUD  NO 2 RAN CHO VIEJO

LONGVIEW CITY OF

STAR HARBOR CITY OF

TBCD - H E W, ANAHUAC

THREE RIVERS CITY OF

BONHAM CITY OF
EAST CEDAR CREEK FWSD - B A MCKAY, MABANK

EAST RIO HONDO WATER SU PPLY CORP

SAN PATRICIO MUNICIPAL WATER DIST

CAROLYNN ESTATES, HENDERSON CO.

HUXLEY CITY OF

SEA DRIFT C OKE  LP

TERRELL CITY OF

UPPER LEON R MUNICIPAL WATER DIST
BP CHE MICALS IN CORP  - GREE NLAKE

LA VILLA CITY OF

RIO HONDO CITY OF

NUECES COUNTY WCID NO 3

ALICE CITY OF

2450003

1011742

0500002

0140005

0140016

0140162

0360018

0200049

0910037

1290005

0190004

0810003

1070190
0310031

0290005

0230004

0290001
1290004

0310001

1230021

0360040
1070167

0290003

0310059

0920004

1070150

0360030

1490002

0740001
1070019

0310096

2050011

1070106

2100019

0290054

1290006

0470015
0290051

1080023

0310006

1780005

1250001

0.41

0.40

0.40

0.40

0.39

0.38

0.35

0.34

0.33

0.30

0.30

0.30

0.29
0.28

0.28

0.28

0.25
0.24

0.23

0.23

0.22
0.19

0.19

0.19

0.18

0.18

0.18

0.18

0.17
0.17

0.17

0.17

0.16

0.16

0.16

0.16

0.16
0.13

0.13

0.13

0.12

0.11

Table 5. Ambient Monitoring Stations with Mean Concentrations of Atrazine >0.1 Contained in the EPA STORET

Database for the Region 6 states of Arkansas, Louisiana, New Mexico, Oklahoma and Texas (1995-98).
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Mean

Station No. Location Conc.      No.  of 

(ug/l)      Samples

                                                                                                                                                                                 

Arkansas

050083 Arkans as R. at Lock &  Dam N o. 2 0.40 1

05UWS042 Little Lagrue B. at Hw y 1 near D ewitt 0.25 2

050126 Arkans as R. at Lock &  Dam N o. 9 near. O pello 0.46 1

050120 St. Francis  R. at Lake City 0.30 1

05UWS040 Bayou Bartholomew at Hwy. 4 near McGee 0.12 2

050125 Arkansas River at Lock & Dam No. 8 0.44 1

050128 Arkansas River at Ozark Lock and Dam 0.37 1

05UWS009 Cache R. at Hwy. 18 near. Gruggs 0.19 2

05UWS009 Village Creek at Hwy 37, 3 Miles east of Tucker 0.14 2

0UWS023 Village Creek at Hwy 224 Nr. Newport 0.18 2

050102 Bayou Meto n ear Bayou M eto 0.14 1

050079 Arkans as River a t Lock & D am No . 4 0.39 1

050080 Arkans as R. at Lock &  Dam N o. 5 0.43 1

05UWS051 Plum Bayou 1 Mi. west of Hwy 15 near Tucker 0.44 1

050122 L’Anguille R. near Marianna 0.28 1

050137 Red R. south of Foreman 0.23 1

050284 Bayou Two  Prairie at H wy 13 south  of Carlisle 0.47 1

050024 Sulphur R. south of Texarkana 0.60 1

050123 Days Creek southeast of Texarkana 0.11 1

050114 Cache C reek at Br asfield 0.22 1

050166 Little Missouri R. near Boughton 0.11 1

050127 Arkans as R. near  Darda nelle 0.42 1

050183 Des A rc Bayou near  Mouth 0.15 1

Table 5 (Continued)

Station No. Location Mean No. of 

Conc. (ug /l) Samples

07263620 Arkansas R.at David D. Terry Lock & Dam 0.30 1
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050124 Arkansas R. at Murray Lock & Dam 0.31 1

050056 Arkansas R. at David T. Terry Lock & Dam 0.37 1

050218 St. Francis R. at Madison 0.87 1

050132 Arkansas R. at Van Buren 0.40 1

05UWS004 Bayou Des Arc County Rd. above Cypress Bayou 0.15 1

05UWS006 Bayou Deview at Hwy. 64 east of McCroy 0.27 1

05UWS007 Cache R. at Hwy. 64 near Patterson 0.26 2

Louisiana

07380500 Bayou LaFourch e at Nap oleonville 0.19 1

293848090321200 Bayou LaFourche near Norah 0.24 1

293418090225400 Bayou LaFourche  near Cu toff 0.25 1

293408090230300 ICWW west of Larose 0.65 1

293414090225100 Bayou LaFourche below Larose 0.69 1

293439090225500 ICWW east of Larose 0.66 1

294800090490600 Bayou LaFource at Thibidaux 0.65 1

07369500 Tensas River at Tendal 6.00 8

050092 Boeuf River near Arkansas State Line 0.78 1

07374550 Mississippi River at Venice 0.43 11

07381495 Atchafalaya River  at Melville 0.92 20

07355000 Red Rive r at Alexand ria 1.41 2

07374400 Mississippi River at Luling 0.48 10

07381590 Wax Lake Outlet at Calumet 0.36 14

07381600 Lower Atch afalaya River at M organ city 0.36 14

07373420 Mississ ippi Rive r at St. Fran cisville 1.03 22

Table 5 (Continued)

Station No. Location Mean No. of 

Conc. (ug /l) Samples

New Mexico
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No station s with conce ntrations >0 .1 ug/l

Oklahoma

07241520 North Cana dian River at Britton Rd., O KC 0.13 6

Texas

08172500 Plumb Creek near Lockhart 10.0 1

08470400 Arroyo Colorado at Harlingen 1.45 11

08057410 Trinity River below Dallas 0.54 8

08057200 White Rock Creek at Greenville Ave., Dallas 0.52 7

321313096415201 Big Onio n Creek o n FM 98 5 south of Ba rdwell 7.1 6

321441096442601 Chambers Creek on FM 876 1.84 7

315807096054899 Richland-Chambers Reservoir at Dam 1.8 2

08074500 Whiteoak Bayou at Houston 0.72 6

08075500 Sims Bayou at Houston 0.33 4

08076000 Greens Bayou near Houston 0.40 5

08075770 Hunting Bayou at IH610 0.24 5

08212900 Tunas C reek near  Kingsville 0.32 1

08212600 Upp er Chiltipin C anal near Kin gsville 0.93 1

08202790 Parker s Creek  Reserv oir inflow near D hanis 0.15 8

08202900 Seco Creek near Yancey 0.10 6

08064100 Chambers Creek 3.01 8

315801096282999 Richland Creek on Gravel road near Richland 1.89 7

315815096114399 Richland-Chambers Reservoir-Confl. of arms 2.60 1

315821096152299 Richland -Chambers Reservoir-Richland arm 1.76 2

320228096122999 Richland-Chambers Reservoir-Chambers arm 1.57 2

321017096420099 Mill Creek at Ellis/Navarro County line 4.50 6

Table 5 (Continued)

Station No. Location Mean No. of 

Conc. (ug /l) Samples

275707097430500 Odem Ranch site 1 0.29 2
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275845097424300 Odem Ranch site 2 2.35 2

08048542 Sycamore Creek at Sycamore Park 0.29 7

324007097110199 Kee Branch at Bardin Road, Arlington 0.30 1

324407097052499 Johnson Creek at Abrams St., Arlington 0.23 8

325114097092199 Sulphur Branch at Harwood Rd., Bedford 0.59 1

08155240 Barton C reek at Lost Cr eek Blvd. ne ar Austin 0.10 1
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Figures



Page 30

Figure 1.  Waters on the Texas Clean Water Act Section 303(d) List Due to Atrazine.
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Figure 2.   Texas Public Water Systems Using only Surface Water with Atrazine Detections.
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Figure 3.  P otential for Atraz ine Runoff at the Edg e of the Field to Exce ed EPA ’s MC L (3 pp b).*
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Figure 4:  Monitoring Events with Atrazine Detects in Region 6 States Using STORET Data (Maximum Values Shown).
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Appendix A

EPA Preliminary Sampling for Atrazine in North Texas

On April 24, 2 000, EPA  did some initial exploratory sampling for atrazine in conjunction with sampling work being

done by the University of North Texas.   Single sampling events were conducted for the Elm Fork below Lake Ray

Roberts, Lake Ray Roberts at the dam, Indian Creek below Lake Kiowa, Elm Fork below Lake Ray Roberts and

Spring Creek at I35.  These samp les were analyzed by the EPA Regional Laboratory in Houston by GC/MS, Method

525.2 and/or Immunoassay, Method 4670.  The results obtained were as follows:

                                                                                                                                                       

Site Location Atrazine C oncentration  (ug/l)

Method 5 25.2 Method 4670*

Elm Fork  below Lake  Ray Rober ts 0.41 0.56

Lake Ray Roberts at Dam 0.40 0.97

Elm Cre ek above  Lake Ray Rob erts NA* 0.03

Indian Creek below Lake Kiowa <0.1 0.06

spring Creek at I35 in Valley View NA 0.36

                                                                                                                                                        

*NA - not analyzed

These results indicate the presence of atrazine at low levels (<1 ug/l) at several locations within the Lake Ray

Roberts watershed.  The immunoassay method results showed higher results than the GC/MS results for two of the

three sites where side-by-side analyses were conducted.  This likely reflects the fact that the immunoassay method

analyzes atrazin e and other s tructurally-relate d triazines, thus  produc ing an additive c oncentration  (Musick  et al.

200 0). 
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Appendix B

EPA R egion 6 - F unded Atr azine Pro jects

Information on EPA Region 6 - funded projects is presented in the table below.  The table, which is accurate through

December 2 001, includes various project titles, local project leads, project goals, effected watersheds, funding

summary, and the number of water quality management plans (WQMPs) developed, certified by an agency engineer,

and minimum amount to be developed according to the approved workplan.  Several of these projects do not have

numbe rs attached  as of yet since many of these are  just getting under way.   Under  the funding column , the symbols

used are d efined as  F=feder al, M=m atch, T=tota l.
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TEXAS ATRAZINE PROJECTS
Project T itle Proje ct Go als Funding WQMPs*

The North Texas Atrazine

Remediation Project

Lea d - Lim esto ne F alls

SWCD*

Submitted by the  TSSW CB – T his pro ject will provide corn and

sorghum producers in the Richland Chambers Re servo ir with

financial/technical assistance for BMP implementation aimed at

reducing atrazine runoff, and will provide water quality educational

activities.

F-$130,849
M-$87,232
T-$218,081

Dev – 9

Cert – 5

Min - 5

The North Central Texas

Atrazine Remediation

Project

Lead – Hill, Blackland,
and Johnson SWCDs

Submitted by th e TS SWC B – T his p rojec t will provide corn and

sorghum producers in the Aquilla and Richland Chambers Reservo ir

watersheds with f inancial / technica l  assistance for BMP

implementation aimed at reducing atrazine runo ff, and will provide

water quality educational activities.

F-$1,440,600
M-$960,400

T-$2,401,000

Dev- 44

Cert- 25

Min - 70

The North Central Texas

Atrazine Remediation

project

Lead – Navarro SWCD

Submitted by the TSSWCB – This project will provide corn and

sorghum producers in the Richland-Chambers Reservoir watershed

with financial/technical assistance for BMP implementation aimed at
reducing atrazine runoff, and will provide water quality educational

activities.

F-$404,200
M-$269,467
T-$673,667

Dev- 13

Cert - 2

Min - 25

The North Central Texas

Atrazine Remediation

project

Lead – Dalworth SWCD

Submitted by the TSSWCB – This project will provide corn and

sorghum producers in the Joe Pool Lake Reservoir  watershe d with

financial/technical assistance for BMP implementation aimed at

reducing atrazine runo ff, and will provide wate r quality educational

activities.

F-$93,849
M-$62,566
T-$156,415

Dev - 4

Cert – 1

Min - 5

The North Central Texas

Atrazine Remediation

project

Lea d – E llis - Pra irie

SWCD

Submitted by the TSSWCB –  This project will provide corn and

sorghum producers in the Joe Pool Lake, Lake Waxahachie, and

Bard well  Res ervo ir wate rshe ds w ith fina ncia l/tech nica l assistance for

BMP implementation aimed at reducing atraz ine ru noff, a nd w ill
provide water quality educational activities.

F-$456,700
M-$304,467
T-$761,167

Dev –

Cert – 

Min -30

The North Texas Atrazine

Remediation project

Lead – Collin Co. SWCD

Submitted by the TSSWCB – This project will provide corn and

sorghum producers in the Lake Lavon, Lake Tawakoni, and B ig

Creek Lake  water shed s with  financial/technical assistance for BMP

implementation aimed at reducing atraz ine runoff, and will provide

water quality educational activities.

F-$404,200
M-$89,583
T-$493,783

Dev –

Cert – 

Min - 25

The North Texas Atrazine
Remediation project

Lead – Hunt Co. SWCD

Submitted by the TSSWCB – This project will provide corn and
sorghum producers in the Lake Lavon, Lake Tawakoni, and Big

Creek Lake watershed with financial/technical assistance for BMP

implem entati on a imed at reducing atrazine runoff, and will provide

water quality educational activities.

F-$540,700
M-$136,166
T-$676,866

Dev –
Cert – 

Min - 35

The North Texas Atrazine

Remediation project

Lead - Kaufman Van-
Zandt SWCD

Submitted by the TSSWCB – This project will provide corn and

sorghum prod uce rs in th e La ke L avo n, La ke T awa kon i, and  Big

Creek Lake watersheds financial/technical assistance for BMP

implementation aime d at re duc ing a trazin e run off, an d wil l  provide
water quality educational activities.

F-$93,849
M-$17,916

T-$111,765

Dev –

Cert –

Min - 5

The North Texas Atrazine

Remediation project

Lead - Fannin SWCD

Submitted by the TSSWCB – This project will provide corn and

sorghum producers in the Lake Lavon, Lake Tawakoni, and Big

Creek Lake watersheds with  f inancial/technical assistance for BMP

implementation aimed  at reducing atrazine runoff, and will provide

water quality educational activities.

F-$246,700
M-$35,833
T-$282,533

Dev –

Cert –

Min - 10
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The North Texas Atrazine

Remediation project

Lead – Upper Elm-Red

SWCD

Submitted by the TSSWCB – This project will provide corn and

sorghum producers in the Lake Lavon, Lake Tawakoni, and  Big

Creek Lake watersheds with financial/technical assistance for BMP

imple men tation aimed at reducing atrazine runoff, and will provide

water quality educational activities.

F-$246,700
M-$35,833
T-$282,533

Dev –

Cert –

Min - 10

Lake  Aquilla &  Marlin  City

Lakes System-WQAP

Lead-TAES-Blackland

Research & Extension

Center

Submitted by the Texas Agricultural Experiment Station through the

TSSWCB - This project provided water qua lity educational activities,

implemented best management practices (BMPs), and monitored the

major tributaries and reservoirs for atrazine contamination.

F-$197,328
M-$131,522
T-$328,850
(Completed)

N/A

Water Quality & Flow Loss

Study, Edwards Aquifer

Lead – Barton Springs/

Edwards Aquifer

Conservation District

Subm itted by TNRCC – Many land use changes are occurring in the

Barton Springs portion of the Ed ward s aqu ifer.  Th is stud y is to

provide a comprehensive grou ndw ater b ase line o f the a rea to  see  if
these land use changes are having a detrimental impact on the

aquifer.  Numerous constituents are being monitored, including

atrazine.

F-$157,150
M- $104,767
T- $261,917

N/A

Total for Texas F-$4,412,825
M-2,235,752
T-$6,648,577

Dev – 70

Cert – 33

Min - 220

LOUISIANA ATRAZINE PROJECTS
Proje ct Title Proje ct Go als Funding WQMPs

Fate of Atrazine Herbicide

in Soils as Affected by

Suga r Can e Ma nag eme nt-

LSU-Ag Experiment

Station

Submitted by LDEQ to fund Louisiana State University’s (LSU)

Agriculture Experiment Station.  This project takes place in the

Upper Terrebonne River Watershed.  Its objectives are to improve
water quality in the Uppe r Terre bon ne Pa rish from  atrazin e due  to

farm practices; compare concentration of atrazine in surface water

runo ff from sugarcane grown under conventiona l meth ods ; obta in

qua ntifiable surface water data on concentration of atrazine and

metr ibuz ine present in Surface runoff when BMPs are used; make

recommendation on BM P that is  effectiv e at re ducin g atra zine ru noff;

education and outreach.

F-$170,031
M-$113,354

T-$283,385

N/A

Total for Louisiana F-$170,031
M-$113,354
T-$283,385
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OKLAHOMA ATRAZINE PROJECTS
Proje ct Title Proje ct Go als Funding WQMPs

Tec hnica l Assista nce to

Improve the Quality of

Ground Water-Surface

Water Interactions

Lead – Oklahoma

Conservation Commission

(OCC) and Oklahoma

State U nivers ity

Cooperative Extension

Service (OCES)

Submitted by the Ok lahoma O ffice of the Secre tary of E nviron men t –

This  proje ct ha d a s amp ling c omp one nt (OC C) wh ich s amp led fo r

severa l parameters, including pesticides and herbicides such as

atrazine in the  man y se eps  of the  area .  It also  included an
educational compo nent (OCE S) demo nstrating to producers

Integrated Pest Management techniques, proper pesticide sprayer

use and calibration, and alternative herbicide application routines.

F-$280,441
M-$186,961
T-$467,402

NA

Total for Oklahoma F-$280,441
M--$186,961
T-$467,402

Funding WQMPs

Total for Region 6 F-$4,863,297

M-$2,536,067

T-$7,399,364

Dev – 70

Cert – 33
Min - 220

* Defining Abbreviations:

SWCD  – Soil &  Water C onservatio n District.

WQMPs  - Water Quality Management Plans.  These plans are written an/or  certified by personnel of the TSSWCB
and accepted by the local SWCD.  These plans include a comprehensive p lan to remediate all potential sources of

pollution an individual farm may have.

Dev – The number of WQMPs that have been developed as a part of the project

Cert-  The number of WQMPs that have been certified by a TSSWCB staff engineer

Min  – The minimum number of WQ MPs that are to be developed in the approved grant workp lan submitted from the

State to EPA.

F – Federal funding amount

M – Match funding (State and in-kind sources) committed
T – Total project amount combining federal and match figures
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Appendix C

Possible Monitoring Projects for 

Investigation of Atrazine in Region 6

1. Sampling of of Atrazine  Raw and Finished Drinking Water for Selected Municipal Drinking Water

Supplies in North Central Texas - This possible study would involve the cooperation of one or a limited

number of cities located in a high risk watershed.  Raw and finished drinking water could be collected on a

frequent basis (e.g., daily, 5 days/week) for one year to assess temporal patterns in concentrations of

atrazine, and risk to human health and the environment.   The study would be coordinated by Region 6

staff.   Sampling would be conducted by one or more cities interested in participating at no cost.  Analyses

would be conducted by the EPA Houston Lab using immunoassay methods.  Additional methods (e.g., gas

chromatography) could be carried out to supplement and/or confirm immunoassay results. The intent of the

study would be to answer the question: “How does atrazine concentration change in raw and finished

drinking water over time, and is existing monitoring adequate to characterize seasonal atrazine

concen trations ?”

Estimated cost: The only costs incurred would be existing Regional Office and Lab staff time, and inkind

cooperation from one or more cities.

2. Sampling of Atrazine in Drinking Water Supply Reservoirs in High Risk Watershed(s) - This possible study

would involve collection of ambient water near selected water supply reservoirs located in “high risk”

watersheds.  The study would be coordinated by Region 6 staff.  Sampling would be conducted

approximately monthly for one year in the vicinity of the water supply intake structure.  Sampling would be

carried out by one or two states, or the USGS.  This study could include a broad spectrum of modern

pesticides using gas chromatography or other methodology.  Analyses could potentially be conducted by

the EPA Regional Lab, or the USGS Laboratory.  The intent of the study would be to answer the question:

“Is atrazine present at deleterious concentrations in previously unsampled reservoirs in agricultural and/or

urba n “high r isk” wa tershe ds?  

Estimated cost: Level of effort could be adjusted to budget.  Proposed budget:$75K for sample collection

and analysis by states or USGS.


